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The examiner's withdrawal of the refection of elaifns 16 and 23 under 35 O. S.C. § 102(b) 
claims 16-23 under 35 U.S.C. § 1 03(a) is app-eeiated, 

Rejection Under 35 U.S.C- §1 12, first paragraph-written description 
Claims 16-23 were rejected under 35 U.S.C. §1 12. first paragraph, as allegedly 
containing subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the art that the inventor had possession of the claimed 
invention. Applicants respectfully traverse this rejection. 
The Legal Standard 

The : genemlstandard for the written description requirement is that "a patent specification 
must describe the claimed invention in sufficient detail that one skilled m the art can reasonably 
eohsivide tliat the inventor had possession of the claimed invention." See MP.E.P. §21 63(1). 
All that Is required is that the specification provides sufficient description to reasonably convey 
to those skilled in the art that, as of the filing date sought, that the inventor was in possession of 
the claimed invention. Union Oil of California v. Mmifcfax$$&<d Co., 208 F.3d 989. 997, 54 
USPQ2d 1227, 1232 (Fed. Cir. 2000); Vas Cath foe: v. Mahurkar, 935 F.2d 1555, 1563-64, 19 
USPQ2d IT 1 1, 11 17 (Fed. Cir. 1 991). An applicant may show possession of the claimed 
invention by describing the claimed invention with all of its limitations using such descriptive 
means as words, structures, figures, diagrams, arid Jtennlas that fully set forth the claimed 
invention. Lochs ood v. American Airlines, foe, 107 F.3d 1565, 1572, 41 USPQ2d 1961, 1966 
(fed. Cir. 1997). 

An adequate written; description of the invention may he showii by any description of 
sufficient, relevant, identifying characteristics so long as a person skilled in the art would 
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recognize that the inventor had possession of ^;'da|wi-e4jp^y0n, M.P.E.P. § : 2163(1), citing 
Purdue PharmaLP. v. Fauldlng Inc., 230 F.3d 1320, 1323, 56 USPQ2d .1481, 1483 (Fed. Cir. 
2000); Pfaffv. Wdh Electronics, Inc., 525 U.S. 55 s 66, 48 USPQ2d 1641, 1646 (1998). 

In a recent decision by the Board of Patent Appeals arid Interferences, the Board warned 
that it is an improper analysis to determine that the elainls are directed to an invention which is 
broader than that which is described in the specification since the writ te n description is 
det ermined fro m, the perspectiv e of what the specifica tion co nveys to one sk il led in the art citing 
in re GPAC Inc., 57 F 3d 1573, 1579, 35 USPQ2d II 16, 1 121 (Fed. Cir, 1995) and Vas Cath, 
935 F.2d M 1563-64, Thus the Board re-emphasized that the specification need not al ways spell 
out every detail; only enough "to convince a person of skill in the art that the inventor possessed 
the invention and to enable such a person to m^e and use the invention without undue 
expetin^ntation." jJmrdTwh Itjd. v. Earth Resource Mapping, 424 F.3d 1336, 1 344-34, 76 
USPQ2d 1724, 1732 (Fed. Cir. 2005). 

Applieants are addressing the problem of how to produce recombinant organisms that cap 
produce high kmls of medium chain length iwlyhydroxycdkammtes (see page 3, line 27 to page 
4, line 3 and page 8, lines 27-30) while avoiding increasing the level of 3-hydroxyaeld in the 
feed, avoiding the use o f 3 -propionic acid in the ieetl and avoiding the generation of free 
propionic acid in the cytosol. The solution, as described on page 4, lines 5-15, page 8, line 27 to 
page 9, S ine 12, and defined by the claims, is to provide, in addit ion to the other enzymes for 
polyhydroxyalkaiioate production (betadsefothiotase, acetyl GcyA reductase and PHA synthase, 
all of which are known), a CoA aldehyde dehydrogenase which directly epEverts any aldehydes 
generated from the alcohols used as co-f^iittto- t&e^^ps»amg:^yi-CpAc. 
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The claims define a recombinant organis^,s^fe<?ted;feom. the .group consisting of bacteria, 

yeast, fungi and plants for producing polyiiydmxyalicaaGates, eomprising a heterologous gene 

encoding a CoA-dependent aldehyde dehydrogenase and a PHA synthase. As discussed in the 

below, CoA-dependent aldehyde dehydrogenase, PHA synthase, Acyl Co A synthetase and Aeyl 

Co A transferase are all known in the art. Recombinant production of PHA is also known in the 

art. 

The specification from .page 9, line 13, to page 10, line 8, describes sources for .Co A- 
dehydrogenase (also sec page 10, lines 27-3!)]. Genes involved in PHA synthesis as well as their 
sources are known in the art as disclosed on page 3, lines 9-12 of the specification (see also, 
Madison and flutsman, .Microbiol. Mol. Bid. Rev. 63(;i;):2I-53: (1 999) ("Madison*';, a copy of 
which was attached, with the response filed on September 8, 2006)), and U.S. Patent 5,250,430 to 
Peoples, et ah Methods ibf identi lying genes via .complementation, including genes encoding 
Pl-IA synthases are welt-known to those skilled in fer^Ci^^||;.-^4iikst^>:iiSt al„ Ctm 
.Microbial. 44(2): 132-135 (2002); a copy of which was attached with the response filed on 
September S, 2006)). 

Acyl CoA synthetase activity is referenced in Figure 1 of die specification. Genes 
encoding aeyl CoA synthetase activity are well-knownto those skilled in the art. See e.g.. Black, 
et ah, ,1 Biol Chem. 267:25513-25520 (1992); van Beilen, et ah. Molecular Microbiology 
6:3 121-3136 (1 992): and Malesanz, et ah, J. Mol. Biol 291 :S9-70 (1999) (copies of which were 
attached with the response filed on September 8, 2006). 

Acyl CoA transferase activity is depicted Ija Figure h Gmm encoding acyl CoA 
transferase activi ty are well known to those skilled in the art Me e.g., Madison, and SoMing, et 
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al, J; Bacterial. 178:871-880 (1996) fa copy of v^iich was attached with tile response filed on 
September % 2006). 

The Examiner alleges the claims ^ : #$vn m.iajciP(^^«teS.CQmprising. enzymes 
whose structure is not disclosed. Applicants- ■reSpee%lry dwteBxaniiner's attention to the 
MPEP§2I63-"As explained by the Federal Circuit.,.. 3) there is no per se rule thai an adequate 
written description of an invention thai involves a biological maeromoiecuie must contain a 
recitation, of known structure." Falkmrv, %#V448 FM 1357, 1366, 79 V$?Q2d 1001, 1007 
(Fed. Ck 2006). See also Capon v. Eshhat; 41S F.34 at 1358, 76 USPQ2d at 1084. ("The Board 
erred in holding thM the speeifieationsdo not meet the written description requirement because 
they do not reiterate die structure or formula or chemical name for the nucleotide sequences of 
the claimed chimeric genes" where the genes were novel combinations of known PNA 
.segments. f\ Similarly here the claims define recombinant organism containing genes which 
have already been described in the art. As affirmed by the Court in Spectra-Physics, Inc. v. 
Coktrmt, Me. t m F.2d 1524 (Fed. Cir. 1987), a patent need not teach, and preferably omits, 
what is well known in the art. 

The analysis of whether the specification complies with the written description 
.requirement calls for the examiner to compare the scope of the claim with the scope of the 
description to determine whether applicant has demonstrated possession of the claimed 
invention. Such a review is conducted from the standpoint of one of skill in the art at the time 
the application was filed (see, e.g.. Wang Labs. v. Toshiba Corp., 993 F,2d 858, 865, 26 USPQ2d 
1767, 1774 (Fed. Cir. 1993)) and should include a determination of the field of the invention and 
the level of skill and knowledge in the art'\ As already discussed, the genes necessary to make 
the claimed organisms were already described in the art, According to the Examiner, Applicants 
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are required to disclose adequate structural feature of the genus (genes) used to make the 
organism, such that one of ordinary skill %:t^<s.^-c&ft^asiiy';pcs»ttcie the claimed invention. 
The Examiner also alleges that '"the genus of any Qo A-depnclent aldehyde dehydrogenase and 
any PHA synthase is a very large g^us"arjd Mtth^'gbtiffisi/iiave different structures. 
Applicants respectfully point out thai not only are the iiidividual genes and their structures 
already known m the art, Applicants have provided the sources of these genes, and providing 
Geobank accession .numbers (see the specification at least from page 2. line 13 until page 10. line 
12 arid page 9, line 1 3 > until page 10, line 8. 

According to the MPE.P §2 163, "The written description requirement for a claimed genus 
may be: satisfied through suiTieiem deseaption of a representative number of spedes by actual 
reduction m praetiee (see t)(&%%b8m% reduction to drawings (see i)'(B), above), or by disclosure 
of relevant; identi fying characteristics, i.e., structure or other physical and/or ebernieal 
properties, by fimctional characteristics coupled With a known or disclosed correlation between 
function apd structure, or by a combi nation of such identifying characteristics, sufficient to show 
the applicant was in possession of the claimed genus |see ij(C)i above). See Mi Lilly, 1 19 F.3d at 
1568,43 USPQ2d at 1406". 

The question is whether the genes are adequately described in such a manner that a 
skilled artisan would recognize that applicants were in possession of the claimed invention. 
Applicants have extensively demonstrated that these genes have been described in the art. The 
claims do not define genes. The claims define organisms whicTt are genetically engineered to 
express genes, each of which has alresatfy fen.;d^clil5fea iil' :: tft€ art; however they are expressed 
in a combination that leads to the avoidance of accumulation of 3-hydroxyacid in the cytosol of 
PHA producing organisms. Methods to heterologously expressing said genes are well known in 

45O725«0v! R) MBX04S 

077832-OiK.lO i 



IXS.S.N, 10/661,93? 
Fifed: September 12, 2003 
RESPONSE TO OFFICE ACTION 

the art. Clearly, the requisite genes mm& as their structures ate well known in the art, and these 
genes have been individually successfully ineorponrteci in organisms that do not originally 
express them, ft is established that they can each he heteroiogpusly expressed (knowledge in the 
art), and the specification in the Examples describes heterologous expression of the genes in the 
novel combination recited in the claims (he CoA-dependent aldehyde dehydrogenase and: a MA 
synthases genes). 

A description as filed is presumed to be adequate, unless or until sufficient evidence or 
reasoning to the contrary has been presented by the examiner to rebut the presumption. See, e.&, 
Hire MstmtichUm F.2d 220, 224, 169 USPQ 367, 370 (CCPA 1971). The examiner has the 
initial burden of presenting by a preponderance of evidenc e why a person skilled in the art would 
not recognize in an applicant's disclosure a deseriptipivof the invention defined by the claims, in 
rejecting arejaim, the examiner must set fprth express findings of fact regarding the above 
analysis which support the lack of wri tten description conclusion The Examiner has not done 
so. 

It is clear from the description in the specification and from the information in the art that 
Claims 16-23 satisfy the written description requirement. 

Rejection Under 35 U.S.C. §112, first paragraph-enahlemcnt 
Claims 16-23 were rejected under 35 U.&C. § 112, first paragraph, as allegedly not being 
enabled. Applicants respectfully traverse this rejection. 
The. Legal Standard 

The Court of Appeals for the Federal Circuit (CAFC) Iras described the iegal standard for 
enablement under §112, first paragraph, as whether one skilled in the art could make and use the 
claimed invention from the disclosures m the patent coupled with information known in the art 
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without undue experimentation,. &e r .$yg*4$gm ^MeeMMc^mn Kmmti, 314 F.3d 1313 
(Fed. Cir. 2003) and Gemntetch, Inc. v. Novo Nardisk A/S, 108 F3d 1361, 1365, 42 
USPQ2dl00I, 1004 (Fed. Cir. 1997) (quoting IfngA/, 999 F.2d 1557, 1561,27 USPQ2d 
15 i 0, 1 5 1.3 (Fed. Cir. 1 993)). See also In re Fisher, 427 F.2d, 833, 839, 166 USPQ 18, 24 
(CCPA 1970); United States v. Telectmmcs, Inc., 857 F.2d 778, 8 USPQ2d 1217 (Fed. Cir. 
1988); and In re Stephens, 529 F.2d 1343, 1 88 USPQ 659 (CCPA 1976), The fact that 
ex^erteeMation may be complex does not necessarily make it undue, if the art typically engages 
in such experimentation. MIT. v. A.B. .Fortia, 774 FM 1104^ 227 USPQ 428 (Fed. Cir. 1985); 
The adequacy of a specification's description is not necessarily defeated by the need lor some 
experimentation to determine the properties of a claimed product. See Emo BiochemJBe. v. 
Gm-Prtibe dm., 323 F3d 9S6 5 965-966, 63 USPQ2d 1609, MM (Fed, Cir. 2002), In addition* a 
patent need not leach, and preferably omits, what is well known in the art. See Hvlmtech Inc. v. 
Monoclonal Antibodies, Inc., 802 F.2d 1367, 1384, 231 USPQ 81, 94 (Fed. Cir. 1986), citing 
■l.ift#em#?m. :: $m®kkmfdbHk GMBH v. Amerimn Hoist & Derrick Co., 730 f .2d 1452, 1463, 
22) U.S.P.Q. 48), 489 (Fed. Cir, 1984). Thus, information that is conventional or well-known to 
one of ordinary skil l i n the art need not be disclosed by the specificati on. 

Whether the disclosure is enabling is a legal conclusion based upon several underlying 
factual inquiries. See In re Wands, 858 P.2d 731, 735, 736-737, 8 USPQ2d 1400, 1402, 1404 
(Fed. Cir. 1988). As set forth m Wands, me factors to be considered in determining whether a 
claimed invention is enabled throughout its scope without undue experimentation include the 
quantity of experimentation necessary, the amount of direction or guidance presented, the 
presence or absence of working examples, the nature: of the invention, the state of the prior art, 
the relative skill of those in the an, the predictability or unpredictability of the art, and the 
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breadth of the claims. In cases that involve anprediclabie factors, "the scope of the -enablement 
obviously varies inversely with- the degree of mipredietah|l% of the factors involved." In re 
Fisher, 427 F.2d 833, 839, 166 USPQ 1 8, 24 (CCPA 1970). The fact that some experimentation 
is necessary does not preclude ermbienient; what is i^ijiiired is that the amount of 
experimentation 'must not be unduly extensive.' Atlas Ptrwder Co., v. M.L DuPoni De Nemotm 
& Co. , 750 F.2d 1 569, 1576. 224 USPQ 409, 413 (Fed. CirJ984). There is no requirement 
im examples. The Supreme Court also noted that all of the foetors need not be reviewed when 
determining whether a disclosure is enabling //? re Amgen, Inc. v. Chugai Pharm. Co., 927 
1200;, im, 18 USPQ2d 1016, 1027 (Fed. Cir. 1991) ^noting that the Wands factors "are 
illustrative, not Mandatory. What is relevant depends on the facts.")- As long as the 
specification dificloses at least one method for making and using the claimed invention that bears 
a reasonable correlation to the entire scope of the claim s then the enablement requirement of 
33 U.S.C. 1 12 is satisfied. MPEP § 2164.01(b), 

MM re fJmigm v. United Stam 510 F.2d 364, 184 U.S.P.Q. 613 (Ct> CI 1975) the Court 
of Claims noted that a patentee cannot "be expected to foresee every technological problem thai 
may be encountered In adapting his idea to a particular use. Some experimentation and exercise 
of judgment is to be expected." Further, the Federal Circuit noted In In re Wands, "Enablement 
is not precluded by the necessity lor some experimentation such as routine screening." In re 
Wands, citing Minerals Separation, ltd. v. Hyde, 242 If j. 261, 270-71 (1916), wherein the court 
emphasized that some inventions cannot be practiced without adjusunents being made to adapt 
them to the particular Context. In such a situation, a specif sufficient if it gives adequate 

guidance to one skilled in the art on how 
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Analysis 

To comply with the enablement requireiBent, the speeifreation must teach a skilled artisan 
how to make and use the claimed invention. The claims define a recombinant organism for 
producing polyhydroxyaikanoate, selected from the group consisting of bacteria, yeast, fungi and 
plants, eorapmmg a heterologous gene encoding a GoA-dependent aldehyde dehydrogenase and 
a PHA synthase. The organism further comprises a gene encoding acyl-CoA tranferase, aeyl- 
GoA syritheiase, p-ketothiolase, and acetacetyi Co-A reductase, 

^previously discussed. Applicants are addressing the problem of how to provide 
reeombinant organisms that can produce high levels of medium chain length 
pofyhydmxyMmmtm (see page 3^ line 27 to page 4, line 3; aiixl page 8, lines 27-30) while: 
avoiding increasing the level of 3+hydroxyaeid in the teed, avoiding the use of 3-propionie acid 
in the feed, and'avoidiEg the generation of free propionic acid in the cytosol . 

The genes needed to produce the claimed organisms are not only known in die art* They 
have been heterotogously expressed individually, A skilled artisan therefore knows how to clone 
the requisite: genes into a system that does not naturally express the gene to effect expression of 
the enzyme activity. 

Sources for CoA-dehydrogenase are known in the art and are disclosed in the 
specification from page % line 1 3, until pap it)- line g (see also, page 1 6, fines 27-30), Genes 
and techniques for developing recombinant PEA pmducers are known in the art (see Madison ), 
A skilled artisan, from the i nformation iii the art, would know winch choices of the disclosed 
genes would be successful. For example, ITS, Pateai No. 5,534,432 to People's et al (People's) 
discloses methods used to isolate -geees' ^eodiittg beiia-kefethKJlasej aeetoaey't-CoA reductase. 
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PHB polymerase and PHA polymerase (from Z, r&miggm, A: euirbphm, N. saimonkohr and P. 
o(eovonms), their expression products as well as the sequences regulating their expression. 
Peoples also discloses, how to express these genes in plants. Pokier, et a(„ Appl. Environ. 
Microbial, 67(1 1 ):5254-60 (2001 ) O'Poirier", a copy of which is attached) discloses the 
expression of PHA biosynthesis gen^in^€^t^ddJk^ses.'their successful expression in 
plants, leading to the production of PHAs in these systems. The art is very well developed in the 
process of expressing the genes recited in flj^cIj(iwsi'-^iNti!ot.inJhe same combination), in the 
heterologous systems recited in claim I, with numerous papers published to this effect, and 
patents issued (See for example Poeples and U.S. Patent No. 6,329,183 to Skraly, et a!.). A point 
of no velty here is that Applicants have provided organisms that can produce high levels: of 
medium chain length polyliydroxyalkanoates while avoiding increasing the level of % 
hydroxyaeid, by providing the organisms with the ability to also express in combination with the 
PHA- biosynthesis genes , a CoA-dependenf aldehyde dehydrogenase, to scavenge 34iydoxyaeids, 
There is -^ffjcifcrft gtudanee in the specification to construct plasmids and express the claimed 
genes Examples in the pending applieatiorrf In addition, the experimental protocols are 
routine and expression vectors, restriction enzymes and ligation enzymes are commercially 
available. Although there is no need for examples, Applicants have provided examples to show 
that one can isolate, identify and express the enzymes in organisms as recited in the claims. 

The Examiner alleges thai Applicants have not provided a method of making all of the 
variant mutants of the E. mil CoA-dependent aldehyde dehydrogenase and PHA synthase, and 
have not shown that any of the variants and mutants or feCGmMnants of these enzymes would 
successfully work Applicants respectfully point out that patents are not required to disclose 
every species encompassed by the claims, even in an impredietahte art. In re Vaeck, 947 F.2d 
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488, (Fed. Cir. 1991). As set forth in J6hw:tfQpMm&nh> v. CellPm Inc., 152 F.3d I3tl 1 361 , 
47 USPQ2d 1705, J 714 (Fed. Cir. 1 99§)^&e;eaabl^ejjt:i«QUttgment is met if the descri ption 
enables any mode of making and asmg-fbsinveatim:" Secondly the claims are not drawn to 
genes. The claims define a recombinant organism M producing polyhydroxyalkanoaie 
comprising a heterologous gene encoding a CoA-dependent aldehyde dehydrogenase and a PHA 
synthase, The test for enablement should be whether a skilled artisan, with the guidance in the 
Specification, can make and use the claimed recombinant organism. The individual genes that 
are required: to produce the organisms as extensively discussed are not novel. They have been 
known in the art for twenty years and used for heterologous expression (see th0'.s|jfelfiea^.itt ft 
least from page 2, line 21, until page 3, line 12 for a disc ussion of the heterologous i expression of 
PHA synthase genes. Poirf er and Tath. et at, Appl. Environ. MiembiaL 65(1 X):4973-80 (1999) 
cited by the BKiamiper in the office action dated May 1:1, 20()6 f or Madison)}, although not in the 
combination recited in the claims, which is beneficial in preventing accumulation of S^hydroxy 
actd in the eytosol of the PHA producing organism. It is unclear how using genes that are 
known, with known methods of heterologous expression to make the claimed organisms cannot 
be enabled. Furthermore, any mutants and variants of these genes that do not work are outside 
the scope of these claims, since the claims require that the organism be able to produce PHA. 
Not only are all the genes to be incorporated into the: recombinant organism claimed by the 
Applicants, well known in the art, Applicants have provided numerous working examples of 
recom binant E, coil producing PH A as claimed; It is very clear from the disclosure in the 
specification and the state the art, that a skilled artisan would be able to make recombinant 
bacteria- yeast, fungi and plants that express all the genes that are recited in the claims, for the 
production of PHAs. 
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It is well established that a specifieatibnis presumed to be enabling. A prima facie ease 
of non-enablement can only be «|KJn a.%^v^^'.d?MMence, hot argument, of why one 
skilled in the art would not be able to amke and use the claimed subject matter. Even assuming 
arguendo that the examiner has done so, Applicants have rebutted this with reference to support 
not only in 'the specification but in the literature, therefbre, claims 3 6-23 are enabled. 

Allowance of claims 1 6-23 and rejoinder and allowance of claims 1-12 and 24-35 is 

respeeifeliy solicited. Should the claims not be in condition for allowance, the undersigned 

requests an interview with the Examiner and his supervisor. 

Respectfully submitted, 

/Patrea L. Pab st/ 

Patrea L, Pabst 
Reg, No. 3.1,284 

Dale: March 29, 2007 

PABST PATENT GROUP LLP 
400 GbJoity Square. Suite 1200 
120 1 PeachWee Street 
Atlanta, Georgia 3036 1 
(404) 879-2 i 5*1 
(404) 879-2 160; (Facsimile) 
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